Metabolic syndrome (MetS) is a prevalent cluster of symptoms (obesity, high triglyceride levels, low levels of HDL cholesterol, raised blood pressure, and high levels of fasting blood glucose or a diagnosis of diabetes), that increases risk for cardiovascular and all-cause mortality (1) . Recently, there has been interest in the relationship between affective disorders and MetS. The bulk of this research has focused on depression and although contrary indications exists (2) , there is evidence of a positive association between depression and MetS (3) (4) (5) (6) (7) (8) (9) (10) . However, the vast majority of these studies were concerned with depressive symptoms; a recent review (11) identified only two studies examining major depressive disorder (MDD) in this context. In a small study of outpatients, those who still had a diagnosis at 6-year follow-up showed a higher prevalence of MetS (7) . In a larger scale study, a history of MDD was associated with MetS in women but not men (5) . Much less attention has been paid to anxiety and MetS and the three most recent studies reported null findings (2, 9, 12) . However, an earlier study of women found an association between MetS and increased anxiety seven years later (3) . These studies have all been concerned with anxiety symptoms; no study has tested the association with generalised anxiety disorder (GAD). The present analyses examined the associations between MDD and GAD and MetS in a cohort of male US veterans from the Vietnam Experience Study.
Methods and Materials
The effective sample size was 4256. Ethical approval for the study was given by various bodies, including the US Centers for Disease Control. Details of sampling at each stage of data collection are shown in Figure 1 . Inclusion criteria were: entered military service between January 1, 1965 and December 31, 1971; served only one term of enlistment; served at least 16 weeks of active duty; earned a military specialty other than "trainee" or "duty soldier"; had a military pay grade at discharge no higher than sergeant. Information on place of service, ethnicity, and cognitive ability from the Army General Technical Test (referred to as "IQ") was extracted from the military archives. From the subsequent telephone survey, socio-economic position was measured using household income in midlife and the grade from which participants left school. Frequency of alcohol consumption was classified as number of units per week. Smoking habits and marital status were ascertained using standard questions. Participants were asked whether they had a range of physician-diagnosed diseases including hypertension, cancer, coronary heart disease (CHD), and diabetes (13) . Study participants were considered positive for GAD and MDD if they reported a pattern of symptoms in the previous 12 months that satisfied DSM III criteria.
Demographic, service, health behaviour, metabolic, and haemodynamic variables were compared between those with and without MetS using χ 2 and ANOVAs. Logistic regression was used to examine the relationships between MDD, GAD, and MetS, first in age-adjusted analyses and then in analyses additionally adjusting for place of service, ethnicity, marital status, alcohol consumption, smoking, IQ, household income, and education grade.
Results
Seven hundred and seventy-three (18%) of the men were identified as having MetS. The demographic, health behaviour, service-related, metabolic, and haemodynamic characteristics of those with and without MetS are presented in Table 1 . Aside from differing on all the components of MetS, participants with MetS were slightly older, had lower IQ scores and a briefer education, were less likely to be divorced, widowed or separated and more likely to come from ethnic groups other than white or black. Two hundred and seventy-seven (7%) participants had MDD and 411 (10%) GAD.
MDD was not significantly associated with MetS in age-adjusted or fully adjusted models. However, there was a positive association between GAD and MetS in the age-adjusted model, OR = 1.38, 95%CI
1.07 − 1.77, p = .01. The descriptive statistics are presented in Table 1 . and anxiety are highly co-morbid conditions. In the present sample, MDD and GAD were significantly correlated, C(1) = .38, p < .001, and 153 (4%) were diagnosed with both conditions. In competitive models, entering MMD alone, GAD alone, and their co-morbidity simultaneously, only GAD was associated with MetS: OR = 1.45, 95%CI 1.07 − 1.96, p = .02, for age-adjusted and, OR = 1.39, 95%CI
1.02 − 1.89, p = .04, for fully adjusted models, respectively.
Discussion
Contrary to expectation, MDD was not associated with MetS. There was, however, a positive association between GAD and MetS that was not attenuated following adjustment for a range of covariates. This again contrasts with the results of previous studies. However, these have been concerned with symptoms of anxiety and this study is the first we know of to examine GAD in this context. Further, only two studies, to date, have explored the links between MDD and MetS (5,7).
The much larger of these two studies reported an association between MDD and MetS in women, but not men (5). Thus, the apparent discrepancy between the present findings and those of others may be more illusory than real. Of the components of MetS, it was hypertension, obesity, and triglycerides that differentiated those with and without GAD. There was no association with diabetes.
With cross-sectional analyses it is impossible to determine the direction of the association and whether it is causal. If anxiety precedes MetS, there are at least two pathways through which it might contribute to the aetiology of MetS. First, anxiety has been associated with unhealthy behaviour, such as smoking, binge drinking, physical inactivity, and unhealthy diet (14, 15) . However, despite the fact that participants with GAD consumed more units of alcohol per week and were more likely to be current smokers, p <.001 in both cases, the present association between GAD and MetS was unaffected by adjustment for smoking and alcohol consumption. Second, it has been postulated that hypothalamic-pituitary-adrenocortical dysregulation associated with affective disorders, including anxiety, may contribute over time to MetS (3). There is evidence linking anxiety with altered cortisol activity; high levels of anxiety symptoms were found to be associated with a less pronounced cortisol awakening response (16). However, it remains possible that the causal pathway is from MetS to GAD.
MetS has been shown to predict symptoms of anxiety seven years later (3), whereas the reverse was not found (3, 12) . Further, it is reasonable to presume that diagnosis of some of the components of Carroll, D., Phillips, A.C., Thomas, G.N., Gale, C.R., Deary, I. The present study may have other limitations. As the sample was exclusively male, there is the issue of generalisation. A recent review concluded that evidence relating depression to MetS was stronger for women than men (11) . Our failure to find an association for depression might also reflect lower power, since there were fewer participants with MDD than GAD. Severely depressed veterans may also have been less likely to participate in the medical, which may have accounted for the attenuated associations for MDD. This seems unlikely, though, given that only 10 (<0.2%) veterans were unable to attend because of physical/mental disability, and only 372 (<6%) refused to attend: the main reasons being lack of interest or unwillingness to travel. Moreover, underestimation in the present study would make the association between GAD and MetS even more compelling. Finally, although we adjusted for several possible confounders, residual confounding as a consequence of poorly measured or unmeasured variables cannot be wholly discounted. For example, both GAD and MetS are associated with poor sleep quality (18, 19) .
In conclusion, this analysis showed that GAD was positively associated with MetS in Vietnam veterans. Depression has been the main focus for studies of mental health and physical health outcomes. The current data suggest that future research should perhaps pay equal attention to GAD.
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